The polybasic sequence in the C2B domain of rabphilin is required for the vesicle docking step in PC12 cells.
Rabphilin is generally thought to be involved in the regulation of secretory vesicle exocytosis in neurons and neuroendocrine cells, and it has recently been hypothesized that the C2B domain of rabphilin promotes the docking of dense-core vesicles to the plasma membrane through simultaneous interaction with a vesicle protein, Rab3A/27A, and a plasma membrane protein, SNAP-25 (synaptosome-associated protein of 25 kDa). However, the physiological significance of the rabphilin-SNAP-25 interaction in the vesicle-docking step has never been elucidated. In this study we demonstrated by a mutation analysis that the polybasic sequence (587 KKAKHKTQIKKK 598) in the C2B domain of rabphilin is required for SNAP-25 binding, and that the Asp residues in the Ca(2+)-binding loop 3 (D628 and D630) of the C2B domain are not required. We also investigated the effect of Lys-->Gln (KQ) mutations in the polybasic sequence of the C2B domain on vesicle dynamics by total internal reflection fluorescence microscopy in individual PC12 cells. A rabphilin(KQ) mutant that completely lacks SNAP-25-binding activity significantly decreased the number of plasma-membrane-docked vesicles and strongly inhibited high-KCl-induced dense-core vesicle exocytosis. These results indicate that the polybasic sequence in the C2B domain functions as an effector domain for SNAP-25 and controls the number of 'releasable' vesicles docked to the plasma membrane.